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Figure 4. Effect of SGLT-2 inhibitors compared with control on the observed diuretic response.
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was shown (mean difference �1.15,
95% CI �3.18 to 0.17, I2 = 86%,
p = 0.26), as depicted in Figure 4.

Overall, the present meta-analysis
provides new insights into the potential
role of SGLT-2 inhibitors on acute HF,
demonstrating a significant risk reduc-
tion for recurrent WHF events, leading
to a new hospitalization. Further trials
will clarify whether SGLT-2 inhibitors
should be incorporated in the treatment
algorithm of acute HF.
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Social Vulnerability and

Excess Mortality in the
COVID-19 Era
The COVID-19 pandemic has
resulted in a significant increase in mor-
tality with marked geographic variation
across the United States.1 Although
inherent biologic susceptibility and resil-
ience may help explain a proportion of
regional and sub-regional variation,
there is emerging data supporting a pow-
erful impact of social and environmental
factors through incompletely defined
mechanisms that may modulate host-
virus interactions. Indeed, social vulner-
ability has been linked with all-cause
mortality, cardiovascular mortality, and
COVID-19 mortality in the United
States.2 We sought to elucidate trends in
excess all-cause and cardiovascular mor-
tality in the COVID-19 era sorted by
indexes of social vulnerability.

In this cross-sectional study, we ana-
lyzed deaths before (2019) and after
(2020 to 2021) the COVID-19 pan-
demic. We linked all-cause and
cardiovascular (International Classifica-
tion of Diseases, Tenth revision, I00-
I99) deaths at the county level, obtained
from multiple cause of death files with
the 2018 county-level Social Vulnerabil-
ity Index (SVI), which integrates key
social factors to determine the resilience
of a community to encounter natural
disaster.3 The SVI index ranges between
0 (least socially vulnerable) to 1 (most
socially vulnerable). We divided coun-
ties into quartiles of SVI (<0.25, 0.25 to
0.50, 0.50 to 0.75, >0.75) and analyzed
mean relative differences of cardiovas-
cular and all-cause death counts in
March 2020 to November 2020 and
2021 (postpandemic) versus the same
period of 2019 (prepandemic). Analysis
of variance was used to compare
county-level mean relative differences
across SVI quartiles. Spearman correla-
tion test was used to evaluate the associ-
ation between SVI and relative mean
difference in county-level mortality.

Compared with March 2019 to
November 2019, there were 766,872
and 337,380 excess total deaths in 2020
and 2021, corresponding with 36% and
16% mean relative increase respec-
tively, with substantial geographic vari-
ation across the United States
(Figure 1). There was an increase in all-
cause and cardiovascular disease
(CVD) mortality in both years, with
higher mean relative increases for CVD
mortality when compared with all-
cause mortality across all SVI quartiles.
Counties in the most socially vulnera-
ble (fourth quartile of SVI) had signifi-
cantly higher mean relative increase in
all-cause mortality, compared with the
first quartile in both years (30% vs 20%
in 2019, and 12% vs 6.6% in 2020,
p <0.001, respectively). Mean relative
increase in CVD mortality in the fourth
quartile versus the first quartile were
higher in 2020 than in 2021 (40% vs
33% in 2020, and 20% vs 12% in 2021,
p <0.001, respectively). County-level
SVI correlated with relative increase in
all-cause (Spearman’s r 0.13,
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Figure 1. Map of continental United States with (A) Social Vulnerability Index; (B) differences in excess all-cause mortality, and (C) difference in excess

cardiovascular mortality.
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Figure 2. Mean relative difference in (A) all-cause mortality and (B) cardiovascular mortality in 2020 and 2021 compared with 2019. Q = quartile.
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p <0.001) and CVD mortality
(Spearman’s r 0.14, p <0.001) for 2020
versus 2019.

Figure 2.
These data suggest an important

impact of social vulnerability and both
all-cause mortality and CVD mortality.
Our findings are consistent with previ-
ous studies, showing that socioeconom-
ically disadvantaged patients and other
poorly defined factors conspire to pre-
dispose patients to excess risk of dying
from COVID-19 infections.4 Addition-
ally, socially vulnerable patients may
have a higher impact of indirect effects
of COVID-19, such as access to health-
care, financial toxicity, and psychoso-
cial support. Although the mechanisms
driving this disproportionate increase in
risk are not fully understood, inequal-
ities in living conditions, structural rac-
ism, and health literacy/advocacy may
also play into susceptibility and resil-
ience to the direct and indirect effects
of COVID-19.

Our findings call for increased rec-
ognition and awareness of the contin-
ued problem of geographic disparities
in mortality that have now been exacer-
bated by COVID-19. To realize equita-
ble health for all, policy efforts,
resources, and investment may all be
needed to help mitigate the dispropor-
tionate societal vulnerability. Many co-
morbid conditions (e.g., obesity, diabe-
tes mellitus) that potentially exacerbate
COVID-19 severity,5 are a consequence
of an array of adverse sociodemo-
graphic factors that associate with
social vulnerability. Important limita-
tions of our analysis include popula-
tion-level data that may not account for
possible confounders, exposure mis-
classification, and the use of provisional
mortality data for 2021.
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Meta-Analysis

Comparing
Percutaneous Closure

Versus Medical Therapy
for Patent Foramen

Ovale
Patent foramen ovale (PFO) is the
most common congenital heart defect
with an estimated prevalence of 1 in 4
adults. The optimal treatment strategy
for patients with PFO with cryptogenic
stroke has long been debated. Early
clinical trials, including Randomized
Evaluation of Recurrent Stroke Com-
paring PFO Closure to Established Cur-
rent Standard of Care Treatment
(RESPECT) (NCT00465270), Patent
Foramen Ovale and Cryptogenic Embo-
lism (PC) (NCT00166257), and Evalu-
ation of the STARFlex Septal Closure
System in Patients With a Stroke and/or
Transient Ischemic Attack Due to Pre-
sumed Paradoxical Embolism Through
a Patent Foramen Ovale (CLOSER) I
(NCT00201461), did not show benefit
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